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THE OCCURRENCE AT PLYMOUTH OF THE
OPISTHOBRANCH AKERA BULLATA, WITH
NOTES ON ITS HABITS AND
RELA TIONSHIPS
By J. E. Morton
Departmentof Zoology,QueenMary College,Universityof London
andN. A. Holme
ThePlymouthLaboratory
(PlateI andText-figs.I and2)
INTRODUCTION AND ECOLOGY
AkerabullataO. F. Miilleris atectibranchmolluschavingacoiledexternal
shellandafootwithlateralextensionsu edforswimming.At certaintimesof
theyearit swimsactively,aswasobservedbyDonovan,whowritesthatit
'sportsin itswateryelementwithallthelivelinessofabutterfly,andformed
apleasingobjectwhenkeptaliveinaglassofseawater'(quotedbyMontagu,
1803).Althoughsometimesabundantlocally,itisnotamolluscoftentakenby
thecollector,eventhoughit is aconspicuousobjectwhenswimming.
The firstrecordofthisspeciesfromPlymouthwasthediscoveryof large
numbersin a sea-watertankin theNavalDockyardatDevonport,inApril
1954.It hasbeenrecordedfromanumberofplacesintheBritishIsles,and
rangesfromNorwaytotheMediterranean(Forbes& Hanley,1853).
Two variantsof the originalspecieshavebeendescribed:var.nana
JeffreysisasmallformwhichwasdredgedintheShetlands,andvar.farrani
Norman,agiantformfromalocalityin Ireland(Norman,1890,p.68).Since
theseso-calledvarietiesapparentlydifferonlyinsize,theywouldseemtobe
ofdoubtfulvalidity.ThespecimenstakenatDevonportwerethenormalform
describedbyMiiller,andlistedasA. bullatabullataMiillerbyWinckworth
(1932).
The specimenswerefoundin anovalconcretetank,some33'5m long,
23mbroad,and2'5mdeep.Wateriscontinuallydrawnfromthetankforuse
in theDockyard,theleveldroppingperhaps20-3°emduringtheday.The
tankistoppedupdailywithwaterdrawnfromthelowerpartoftheTamar
estuary,oppositeStJohn'sLake.Thetankis somedistanceabovesealevel,
andaboutaquarterofamilefromtheriver.
Thesea-waterintakeisabout2milesfromthemouthoftheTamar,andat
thispointthesurfacesalinityvariesaround3°%0(Milne,1938,p. 538).
A singlesamplefromthetankon 14April 1954hadasalinityof 32'95%0
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(density1'0247°at13'6°C), thetemperatureb ingII'6° C. Salinityvaria-
tionsmustbelesssuddenthanintheestuary,sinceonlyasmallproportionof
thetotalvolumeis renewedaily.
Theverticalsidesofthetankwerecoveredwithathickgrowthof green
algae,mainlyUlva,andin thesummerof 1954therewasalsomuchfila-
mentousgreenalga,bothatthebottomandfloatingonthesurface.There
wasathinlayerofmudonthebottom,butthewaterwasusuallyquiteclear,
exceptjustafterpumping.
ApartfromAkerathefaunawassparse,afewgobies,mysids,amphipods,
andascidiansbeingtaken.Therewerealsotwoor threemedium-sizedfish,
possiblypollack(GaduspollachiusL.). Apartfromtheabundanceof algal
food,Akeramayhavebeenfavouredbytheabsenceofpredators.Although
apparentlydistastefultosomefish,it hasbeenfoundin thestomachof the
flounder(Jeffreys,1867,p.432).
Theoutflowofwaterfromthetankis evidentlynotsogreatastosweep
awayconsiderablenu.!nbersofAkeralarvae,asyoungspecimensspawnedin
thetankwereabundantin thesummerof 1954.
The swimminghabitof thisanimalhasoftenbeennoted,anda detailed
descriptionof swimmingmovementsi givenbelow. On the firstvisit,
on 14April 1954,bothadultsandyoungwereswimmingin fairnumbers,
althoughtherewerealwaysmanymorecrawlingonthesidesandbottomofthe
tank.Sincemostindividualswouldswimaftercapture,it is fairlysafetosay
thatatthattimeall,ornearlyall,thosein thetankwereswimminginter-
mittently.In thelaboratory,adultswouldsometimesswimforperiodsof
halfanhourormore,andtheyoungseemedcapableof swimmingforeven
longerperiods.Swimmingmaybeinitiatedbydisturbingtheanimals,but
individualsalsoswimspontaneouslyfromtimetotime.
Swimmingmainlytakesplacein thespring,whichis thepeakspawning
period(cp.Guiart,19°1,p. 47). In April 1954adultswerecopulatingand
spawningin thelaboratory,andmuchspawnwasfoundin theDevonport
tank.Akeraappearstohaveanextendedbreedingperiod,asa littlespawn
wasfoundaslateas 13July,andsmallspecimens,presumablyspawned
earlierin theyear,werecommonin April.Thorson(1946)recordsthatin
Denmarkegg-massesarefoundthroughoutthesummer,indicatingarather
laterspawningseasonthanatPlymouth.
On 29April feweradultsandyoungwereswimmingthanonthe14th.
Onthenextvisit,on17June,manyyoungwerecrawlingoverthealgae,but
adultswereveryrare,andnoAkerawereseenswimmingin spiteof good
visibilityin thetank.Someof theyoungtakenonthisdatedidswimin a
plungerjarinthelaboratory,however;afewdayslater.On13Julytherewere
stillnoneswimming,andyoungstagesagainpredominated.
Observationsarebeingcontinued,buttheevidencesofarcollectedin-
dicatesthatthespeciesi annual,growingtomaturityandspawningaftera
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year,afterwhichthemajoritydie. Swimming,bothof adultsandyoung,is
moreorlessconfinedtothespring,andmayperhapsbecorrelatedwiththe
breedingseason.Akeramayoccasionallyswimin thesummer.
Akeranormallylivesonmudflats,amongweedsorZostera,butnonehave
beenrecordedfromPlymouth,nor in theYealmandSalcombestuaries
(MarineBiologicalAssociation,1931),whereconditionswouldappeartobe
suitable.It isnotrecordedfromTorbay(Jukes-Browne,1910)or theExe
estuary(Allen&Todd,1902,andobservationsbyN. A. H. during1946-47).
The nearestrecordsarefromFalmouthandHelford,4° milestothewest
(Clark,1906,andpersonalcommunicationfromMr R. Baird,whohasfound
it intheFalinrecentyears).It hasbeentaken7°milestotheeastwardinthe
Fleet,Dorset,byMr G. M. Spooner,andatRoscoff,100milestothesouth,
acrosstheEnglishChannel(StationBiologiquedeRoscoff,1951).Oneor
morespecimenswereevidentlyintroducedtothetankviatheinflowpipe,but
thereis noevidenceastotheirorigin.
EXTERNAL FORM AND SWIMMING
A descriptionof theexternalfeaturesof Akerabullatahasalreadybeenpro-
videdby Guiart(1901),showingthedivisionof thebodyintotworegions-
a smaller,dorso-ventrallyflattenedhead,connectedby anarrow'neck' to a
larger,ovoidvisceralmass.The spirallycoiledshellis yellowishbrownin
colourandenclosesthevisceralmassandthemantle.The featuresof theshell
arewell describedby Jeffreys(1867)andby Forbes& Hanley(1853).In the
sedentaryposture,theneckandmostof thevisceralmassof theanimalare
concealedby the upgrowthof a pair of large,thin flaps,theparapodia,or
'wings'whichareexpansionsoftheventralsurfaceuponwhichAkeracreeps.
At theirwidestpartsthewingsoverlapuponthe dorsalsurface,surrounding
mostof thebody,so thattheanimal,whencrawlingfully extended,hasa
narrowlyconicalappearance,broadeningbehind,wherethevisceralhumpand
shellprotrudefromtheparapodia.A longwhitefilament,formingagrooved
tentacleproducedfrom the pallialmargin,trailsbehind. In the crawling
animaltherightparapodiumseemsinvariablyto lie abovetheleft,but when
the parapodiacometo restbetweensuccessiveswimmingmovements,this
arrangementis reversed,andit is theedgeof theleftparapodiumwhichlies
uppermost.A. bullatashowsontheparapodia ndventralsurfacea ground
colourof ashenbrownorgrey,closelyspottedandblotched,asin anAplysia,
withgreyishwhite. Insidetheparapodia,andonthenarrow'neck'thecolour
is lighterandtheheadis streakedlongitudinallywith aseriesofbrokenlines
of darkbrownor black.
In crawling-whichis itsmostfrequentmovement-Akeraproceedsonthe
flattenedventralsurfacewhichis continuouswiththeparapodia.This surface
is in nowaymarkedoff asa distinctsole,andis pigmentedin thesameway
astheparapodiathemselves.It is richlysuppliedwithmucousglandsandthe
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animalappearsoftentosecreteaboutitselfatubeofslime,fromwhichit may
thenemergebycrawlingoutin front. At timestheheadandthevisceralmass
maybealmostcompletelyretractedwithinthecloakformedbytheparapodia,
andtheanimalsitsmotionless,takingon a compactflask-shape.
The swimmingmovements-whenfirst seen-come as a surprise(see
Text-fig. I). They beginby theopeningoutof theparapodia,soaspartlyto
displaythebodybetweenthem.The marginsarethenlifteduplikeaskirtand
standoutfreelyfromthebody,whiletheanteriorendof theanimalrisesfirst
from theground,so thatthe animalachievesan uprightposition,and sits
makingoneor twotentativeopeningsof theparapodia.Thevisceralmasscan
now be clearlyseenbelow,like the clapperof a bell, as theparapodiaare
finallywidelyextendedandthe skirt is lifted high. As the edgesof wings
disengagethedorsalsurfaceis alsouncovered,andtheskirtextendsat right
anglesto thebody,in thesameplaneasthecreepingsurfaceof thefoot.The
creepingsurfaceis nowpresenteduppermost,andformsa morerigid tract,
terminatingbehindin a permanentpoint,while round it the flapsof the
parapodiaformaheart-shapedshield,withtheedgesslightlyupcurved.
The skirt is now rapidlylowered,and its contractionagainstthe water
beneathit providesthemotivepowerbywhichtheanimalleavestheground
andis liftedthroughthewater. As theedgesof theparapodiaagaincome
together,theyenwrapthe dorsalsurface,the left onethis timeuppermost.
Almostatoncetheyareopenedagainandspreadflat,tocontractdownwards
in anothereffectorstrokewhichcarriestheanimalfurtherupwards.After
eachswimmingstroke,theanimaloseswayby sinkingashortdistancefrom
the weightof the visceralhump,beforethe nextmovementof the wings
carriesit upwardsin a renewedspurt. An averageof forty-fivestrokesa
minutewasreckonedforonespecimenatnormalseatemperature.The move-
mentshavean extraordinarylightnessandgrace,andan impressionof the
swimminganimalmay be gainedfrom the photographs(PI. I) madeby
Dr D. P. Wilson in thePlymouthlaboratory.
DIGESTIVE SYSTEM
Sincethe descriptionsof the alimentarycanalgivenby Bergh(1900)and
Guiart (1901)areshortand'ofteninaccurate,an opportunitywastakento
re-examinethe gut, using living materialand payingcloserattentionto
functionalaspects.In almostall its featuresthealimentarycanalof Akerais
entirelyaplysioid,andthesameis trueof themodeof life. Akerais agrazer
on greenalgaesuchas VIva, or a depositfeederon materialalreadycom-
minuted.The buccalmassdoesnot needseparatedescriptionfromthatof
Aplysia,butafigureof theradulais providedhere(Text-fig.2C). Eachtooth
rowhasaseriesof teethtypicalof thegrazingandrakingformof radulaseen
in Aplysiomorpha.The radularesemblesmuchlessthatof theBullomorpha,
whethertheherbivorousformsor themuchmoremodifiedcarnivores.Into
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Fig. I. Outline diagramsto showthepositionsof theparapodiaat successivestagesduring
the swimmingmovements.The drawingsare constructedfrom a cine-filmrecordand
thoseof the first threerowscomprisea continuoussequence,with thetimeintervalsin
sixteenthsof a secondshown.Thoseof thefourthrowandthefirstof thefifth row form
anotherseries,andthethreefinaldrawingsareselectedto showfurtherviewsof typical
swimmingpostures.
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Fig. 2. A, generalviewof thealimentarycanalremovedfromtheanimalwith thebuccalmass
omitted,and the crop and first gizzardopenedto illustratetheir internal structure.
B, moredetailedviewof the secondgizzardandthestomach,dissectedto showinternal
structure.C, central(C) andfour of themarginalteeth(nos.1,2, 3 and 8) of themost
posteriortoothrow of the radula. AP. C., apertureof thegastriccaecum;AP. DIG.,
openingof thedigestivediverticulumintothestomach;CIL., ciliatedfoldsleadingfrom
the stomachinto the intestine; CM., gastriccaecum;CR., crop; DIV., position of
digestivediverticulum;GR., grooveleadingintotheintestinefrom thedigestivediverti-
culum;2 GZ., secondgizzard;2 GZ. T., teethof thesecondgizzard;I CH., intermediate
chamberbetweenthe first and secondgizzards;INT., intestine;ST., stomach;T. I,
T. 2; T. 3, teethof the first,secondandthird tiersin thefirstgizzard.
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the buccalmassopena pair of long, strap-likesalivaryglands,with short
tubularducts.Theyareorangeyellowin thelivinganimal,andtheirhistology
resemblesthatof Aplysia,asdescribedby Howells(1942).
The nextregionsof thegutarecontainedin thenarrow,neck-likepartof
thebody,andcomprisealong,verydistensiblecrop,andalargefirstgizzard,
both of whichareoesophageal.The cropis thin-walledandis throwninto
a largenumberof finelongitudinalridges. It is translucentwhitein colour,
andthecontainedfood-fine detritusandroughlychopped-upfilamentsof
algae-showsthroughitswall.The shapeof thecropvariesgreatly,according
to thepositionof foodpassingthroughit. It is capableof verystrongperi-
stalticmovements,so thattemporaryconstrictionsandbulgesarelikely to
appearalongits course.At timesit appearslike a fat sac,at othersit is a
narrowtubeof uniformwidth. As wellasbeingmuscularandperistaltic,the
crop is stronglyciliated,and-apart fromthe intestine-it is theonlypart
of thegutwhereciliaappearto playan importantrole. All beatstronglyin
thesamedirection,alongtheridgesandfurrowstowardsthefirstgizzard.
The first gizzardis pyriformin shape,and extremelyfirm-walled(see
Text-fig. 2A). At its narrowanteriorendtheciliatedfoldsof the cropend
abruptly,andafoodstringcontainingcoarsepiecesof algaeanddebrispasses
intothemill formedby theseriesof gizzardteeth.Theseteetharearranged
in threetiers,thelargestonescomprisingasetof fourattheposteriorendof
thegizzard.Thesefouraremassiveandbroad-based,eachconsistingofathick
shellof cuticleappliedto a strongbossof theepithelium.They areroughly
pyramidalin shape,butslightlybeakedsothattheirblunt-pointedtips,which
meetatthecentreof thegizzardaredirectlybackwardstowardstheexit.The
nexttierofteetharealsofourin number,slightlysmallerandalternatingwith
theposteriorteeth.Their tips aresharperandmuchmorestronglybeaked,
directedbackwards.The teethof themostanteriortier,immediatelyinside
theentranceto thegizzardcomprisea circletof sixto eight.They aresmall
andslender,andforma strainerthroughwhichthefoodpassesbeforebeing
engagedandcrushedbetweenthetipsof thelargerteeth.
The foodleavingthegizzardformsa soft,greyishgreencord,muchfiner
in consistencythanwhenit wasreceivedfromthecrop. Behindthegizzard
lies a smallerregionof thegut,narrowandnot toothed,formingan inter-
mediatechamberby whichthefirstgizzardcommunicateswith the second
gizzard.This intermediatechamberhasa longitudinallyridgedwall, andis
contractile,thoughnotstronglymuscular.So far ascouldbemadeoutfrom
living material,it is not ciliated. Behindit the gut opensthrougha 'dia-
phragm'of muscleandconnectivetissue,by whichtheorganslyingwithin
theheadand'neck'areseparatedfromthoseof thevisceralmass.Behindthe
diaphragmthesecondgizzardopensby a slightconstrictionfromtheinter-
mediatechamber.The secondgizzardisagreatdealsmallerthanthefirst,and
itswallsarelessmuscular,thoughstillstronglycontractile.The teetharehere
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muchsmaller,thelargeroneslongandnarrowandpointedbackwards.They
arehardlyatallrigid,beingforthemostpartsoftandflexibletothetouch.
Theyfillmostofthegizzardandformaseriesofpapillae,servingnotforthe
attritionoffoodbutforfilteringthestreamofparticlesthatisadmittedtothe
stomach.Theseteetharearrangedinsevenoreightlongitudinalrowsandtheir
oboidbasesareveryclearexternally,throughthethinwallof thegizzard.
Onespecimenhadtwenty-five,mostof themsmallandshort.
Ten-fig.2Billustratestheinternalstructureofthesecondgizzard,andits
relationtothestomach,whichproperlyspeakingformsthatpartof thegut
lyingimmediatelybehindthegizzard.It receivesasingledigestivediverti-
culum,andisequippedwithashort,finger-shapedcaecum.It ismarkedoff
in frontby a constrictionfromthesecondgizzard,andmergesgradually
behindintotheintestine.Thewallsof thestomachareciliatedandthrown
intofinelongitudinalfolds;whichcontinuebackwardsfromthetooth-bearing
foldsofthesecondgizzardandrunonintotheintestine.Someofthesefolds
leadoutfromthemouthof thecaecum,whichis ciliatedinternallyandin
mostwaysresemblesthatofAplysia.Thefunctionofthecaecumappearsto
betofashionsegmentsofthefaecalstringwhichpassfromitsopeningdirectly
intotheintestinewheretheymergeintoa continuousrope.Theopeningof
thecaecumisconnectedbyashallowchannelwiththemouthofthedigestive
diverticulum,whichliesa littletothesideof it,andimmediatelybehindthe
largest(posterior)toothof thesecondgizzard.Leadingbackwardsthrough
thestomachfromthediverticulumis a broadgutter,linedwithstrongly
beatingcilia,whichenterstheintestineandtherelosesitsidentity.Of the
sortingarea,gastricshield,andstylesac,representedin bullomorphs(see
Fretter,1939;Fretter& Graham,1954)nothingremainsin Akera.
Theintestinedescribesadoubleloop,turningbackwardsafterleavingthe
stomach,andrunningthroughthedigestiveglandtocometothesurfaceon
therightside.It thencurvesbackagain,runningbackwardsaboveth stomach,
aroundthevisceralmasstotheleft. It finallyrunsforwardandtowardsthe
mid-lineastherectum.Theintestineissmooth-walledandfinelyciliated,and
carriesa ropeof fine,well-comminutedfaeces.No peristalticontractions
couldbeobserved,andthefaecalstringshowslittlesignofcompression,or
breakingintopellets.It issuesfreeofthemantlecavity,breakingawayfrom
theanusattheedgeofthemantlein large,irregular,coils.
RELATIONSHIPS
In theclassificationcurrentlyin use-thatofThiele(1931)whichhasbeen
adoptedbyHoffmann(1938)-Akerais placedwithinthesuborderCephal-
aspidea(Bullomorpha)of the orderPleurocoela(Tectibranchia),in the
Akeratidae.1Two subfamiliesarerecognizedby Thiele,namelytheAkera-
The familynameis correctlyformedasAkeratidae,asin Pelseneer(1906),not Akeridae,
ascitedby Thiele.
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tinae,containingthe singlegenusAkera,and the Cylindrobullinae.
Pelseneer(1906)hadpreviouslyplacedtheAkeratidaewithintheBullomorpha,
therebyreversingthedecisionofGuiart(1901)whohadputforwardanumber
of reasonsforconsideringthesemolluscsasmoreproperlyaplysiomorphs.
FromafurtherstudyofthestructureofAkerabullata,it becomesclearthat
Guiartwasright,andthatAkerahasmanymorecharactersin commonwith
theAnaspidae(Aplysiomorpha)thanwiththeCephalaspidea(Bullomorpha).
Of thefeaturesregardedbyPelseneerandlaterwritersasdiagnosticof the
Bullomorpha,thefollowingarethechief:
(i) Theshellandpallialcavityarewelldevelopedandthegilliswhollyor
partlycontainedwithinthepallialcavity.
(ii) Theheadisdevoidofapparenttentaclesandismodifiedtoformadisk-
shapedcephalicshield,usedfordiggingintothesand.
(ill) Theparapodiaarecontinuouswiththeventralsoleofthefoot.
(iv) Thegizzardiseitherlacking,orsingle,withrelativelyfew,sometimes
calcareousplates.
(v) Thevisceralcommissureisusuallylong.
In (ii)andin(iv)Akeraisobviouslyunlikethebullomorphs.Althoughthe
eyesarereduced,andobvioustentaclesarelost,theheadremainsun-
specializedandwithnoneof themodificationsa sociatedwiththehabitof
burrowingbeneaththesoil. In thestructureofthegut-andthisisaregion
thathastakenondistinctivespecializationsi allaplysiomorphs-Akerah s
alreadybeenshowntohaveallaplysioidfeatures.Thereisalargefirstgizzard,
a smallersecondgizzard,bothwithnumerousteeth,anda smallgastric
caecum.Typicalbullomorphshavenoneof these(seeFretter,1939).The
genitaliaofAkerahavenotbeeninvestigatedduringthiswork,sincetheyhave
alreadybeendealtwithinacomprehensivestudybythelateDr HildaLloyd,
whichDr VeraFretteris preparingforpublication.Dr Fretterhaskindly
allowedustostatethatthereproductivesystemofAkeraconformsin almost
all respectsto thatof theaplysioidsandhasno distinctivelybullomorph
features.Themodeofcopulationwiththeformationofachainofsixormore
individualsandthenatureof thegelatinousegg-stringsarealsoaplysioid
features.The shellof thefree-swimmingveliger(seeThorson,1946)has
theinitialsinistraltwistdetectablein Bullomorphabutalmostsuppressed
in theotheraplysiomorphs.
In addition,themantlecavityinAkerapossessesthetwotypicallyaplysioid
glands,anopalineglandoccupyingitsfloor,andapurpleglandlocatedinthe
roof,andsecreting,asinAplysia,apurple-colouredfluid.Finally,ascompleting
thelistofaplysioidresemblances,Dr G. Y. KennedyandDr H. G.Vevers,
inaforthcomingpaper,willreportsimilaritiesbetweenAplysiaandAkerain
thepossessionf thepigmentUroporphyrinI in theintegument.
Pelseneer'scriterionof theseparationof thelateralparapodiallobesfrom
theventralsolewouldseemamuchlessimportantcharacter.In anyevent,
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thisdistinctionis largelya matterof theparticularheighton thelateral
surfaceatwhichtheparapodiaaregivenoff.Whilecreepingmembersofboth
suborders(likePhilineandAplysia)areequippedwitha distinctsole,this
characteris surelyanadaptiveone,andit is likewisenotsurprisingto find
swimmingmembersofboththeBullomorpha(Gastropteron)a dtheAplysio-
morpha(Akera)whichhaveaverysimilareductionofthecreepingsurface
andenlargementof theparapodia.The parallelbetweenGastropterona d
Akerais aninstructiveone,showingasit doesthepronenessof boththese
groupsof tectibranchsto produceswimmingmembers.Eachgrouphas
furthergivenrisetoa sectionofthepermanentlyswimmingPteropoda,the
BullomorphaproducingtheThecosomata,andtheAplysiomorphaprobably
theGymnosomata.
Two' bullomorph'charactersaregenerallyreliedonbythosewhowould
includeAkeraintheCephalaspidea,n melythewell-developedshellcontaining
themantlecavitywithitspallialcaecum,andthenervoussystemwithitslong
visceralcommissurestillretainingtheprimitivetorsion.Suchfeaturesare
eachprimitiveones:theirpossessionimpliesnotsomuchacloseresemblance
tothebullomorphsasaprimitivepositionearthepointwheretheaplysio-
morphsprangfrombasaltectibranchs.The pallialcaecumis anelaborate
structurefollowing-independentlyof thevisceralmass-a spiralcourse
aroundtheupperwhorlsoftheshell.TheearliestdescriptionwasbyPerrier&
Fischer(19II),andFretter& Graham(1954)haverecentlygivenadetailed
accountofitsstructureandfunctioningintheprimitivebullomorph,Actaeon
tornatilis.This caecumwaspreviouslyregardedasabullomorphspecializa-
tion,anditspresencein anaplysioidis admittedlynoteasyto explain.Yet
manydifficultiesdisappearif weregardit notasa peculiarlybullomorph
character,butasanadaptationlikelyto befoundgenerallyin thosetecti-
branchswithalargemantlecavity,whereasedimentedorsiltyhabitatraises.
problemsofpallialsanitation.
Guiart(1901)gaveagooddescriptionandfigureofthenervousystemof
Akerabullata,andit is a pitythatPelseneer'slaterwork(1906)entirely
omittedmentionofit. In reportingitsstreptoneurouscondition,Guiartcom-
paresthenervousystemofAkerawiththatofActaeon.UndoubtedlyAkera
is muchmoreprimitivein thenervousystemthananyotheraplysioid.It
standsatthebaseof thatgroupwithmuchthesamerelationshipto later
AplysiomorphaasActaeonbearstolaterbullomorphs.GuiartfindsinAkera
certaincharactersof thenervousystemin whichthisformalreadyfore-
shadowsthelateraplysiomorphs.'II noussuffitdeconsidereruninstantIe
systemenerveuxdel'Acerapourconstaterqu'ilpresenteavecIe systeme
nerveuxdeBulleensun certain ombredemodificationsquivontalleren
s'accentuantchezlesautresAplysiens.'
TheremainderofthefamilyAkeratidaeasrecognizedbyThielecannot-it
wouldseem-beplacedwithAkerain theAplysiomorpha.Mr T. J. Evans
AKERA BULLATA AT PLYMOUTH III
(personalcommunication)i formsoneofusthatCylindrobullaandVolvatella
arein factsaccoglossans.ThedifferentfatesofthetwosubfamiliesofAkera-
tidaeis agoodexampleof how-withbetterknowledge-thebasalpartsof
moreadvancedgroupsmaybefoundtoencroachintotheprimitivegroupof
Bullomorpha.
WeareindebtedtoMr M. LittleofPlymouthforbringingourattention
tothepresenceofAkeraintheDevonporteservoir.A filmoftheswimming
of Akerawastakenby Mr F. A. J. Armstrong,uponwhichthediagrams
illustratingtheswimmingmovements(Text-fig.I) havebeenbased.Dr D.P.
Wilsonkindlysuppliedthephotographsreproducedin PI. I.
SUMMARY
The tectibranchmolluscAkerabullatais recordedfor thefirsttimein the
Plymoutharea,whereitwastakeninApril1954inasea-watertankatDevon-
port. Largenumbersof specimensof allsizeswerepresent,andcopulation
andegg-layingwereinprogress.A summaryisgivenoftherecordsofprevious
occurrencesin S.W.England,withecologicalnotesonthebehaviourof the
animalatPlymouth.ThecharacteristicswimmingmovementsofAkeraoccur
mainlyin thespring,andmaybecorrelatedwiththebreedingseason.An
accountoftheexternalformandstructureisgivenandthemodeofswimming
is describedin detail.ThedigestivesystemwasinvestigatedfromPlymouth
material,andthestructureandmodeof actionof thealimentarycanalde-
scribedandshowntobetypicallyaplysioid.Theremainingcharactersofthe
animal,suchasthestructureofthereproductiveorgans,thepallialglandsand
thenervousystem,alsoshowaplysioidresemblances,anditisconcludedthat
thefamilyAkeratidae(inpart)mustberemovedfromtheBullomorphaand
locatedmorecorrectlyin theAplysiomorpha.
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EXPLANATION OF PLATE I
Swimming movementsof Akera. 1, 2, lateralview of swimmingspecimens,slightly less
thannaturalsize.3, a specimen,viewedfrom above,aboutto risefrom thebottomof a
dish. About tWicenaturalsize.
Photographsfrom Kodachromeoriginalsby D. P. Wilson.

